[Effect of serotonin on isolated cells with the various functionality from the lamprey spinal cord].
The differential actions of 5-hydroxytryptamine (5-HT) (100 microM) were investigated on isolated motoneurons, interneurons, and primary sensory neurons from the lamprey spinal cord using patch-clamp techniques. Application of 5-HT did not evoke membrane currents in any of the spinal neurons tested (n = 62). However, in most motoneurons and interneurons (15 of 18), 5-HT produced a small depolarization (2-6 mV), which was not accompanied by a change in input resistance. In the remaining motoneurons and interneurons (3 of 18), 5-HT induced a large depolarization (up to 10-20 mV) and a decrease in input resistance of 20-60%. In most sensory neurons (dorsal sensory cells, DSCs), 5-HT evoked a short-lasting, low-amplitude depolarization, followed by a long-lasting hyperpolarization of 2-7 mV. The DSCs showed no significant change in input resistance to 5-HT application (n = 8). Spike afterpolarization were also differentially modulated by 5-HT. In motoneurons and interneurons, 5-HT decreased the amplitude of the afterhyperpolarization following the action potential while increasing the amplitude of the after depolarization. In the DSCs, no significant effect of 5-HT on spike afterpolarization was observed. 5-HT differentially modulated the current induced by application of N-methyl-D-aspartate (NMDA). In motoneurons and interneurons, 5-HT enhanced NMDA-evoked current, while in DSCs, 5-HT decreased this current. These results demonstrate that 5-HT differentially modulates the activity of functionally different groups of spinal neurons. In motoneurons and interneurons, 5-HT enhances excitation by inducing depolarization and decreasing the afterhyperpolatization, while NMDA currents are enhanced. These effects facilitate the appearance of rhythmic discharges in these cells in the presence of NMDA. In primary dorsal sensory cells, 5-HT enhances inhibition by hyperpolarizing the cells and depressing NMDA currents. These differential effects are presumably mediated by different types of 5-HT receptors on these classes of spinal neurons.